The role of membrane contact in hemodialysis-induced granulocyte activation.
Besides complement, interleukin-1 and beta 2-microglobulin, activation of granulocyte function has been found out to be the major parameter in the determination of dialyzer biocompatibility. Unfortunately, the term 'granulocyte activation' has been widely used without restriction to distinct functions or definition of the related metabolic pathways. Therefore, the present study aims to elucidate the influence of hemodialysis (HD) pure membrane contact on granulocyte O2- release. The activation of this metabolic pathway which is also known as the so-called oxidative burst has been generally accepted as the initial signal in the granulocyte inflammatory activation cascade. Two membranes which have been previously shown to differ most widely in biocompatibility, cuprophane and polysulfone, have been selected. During HD with cuprophane the stimulatable O2- release was initially decreased, whereas polysulfone HD was effectless on granulocyte oxidative metabolism. The inhibition was due to a prestimulation of the granulocyte by pure interaction of the cell with the surface of the dialyzer membrane which could be proved by evaluating a plasma-free model. Activation of oxidative metabolism was strongly correlated with granulocyte adherence, showing a significantly higher rate of cell adherence in the case of cuprophane. Nevertheless, sheer forces were able to prevent granulocytes becoming adherent directly to the dialyzer membrane, but sheer forces were not able to influence the oxidative burst reaction, suggesting that the membrane-related stimulation of oxidative metabolism occurs immediately after a very short, possibly a single and hasty contact of the cell to the surface of the dialyzer membrane.